Using nature's platform to engineer bio-artificial lungs.
Native lung extracellular matrix can be isolated from cadaveric organs via perfusion decellularization and provides a novel scaffold material for lung engineering. Based on this platform, several proof-of-principle studies have demonstrated the feasibility of whole organ recellularization and culture in rodent models and have helped us better understand the numerous challenges in up-scaling to clinically relevant tissues. Standardized protocols to generate whole lung scaffolds of porcine and human scale have been reported, but our understanding of the remaining extracellular matrix components and their properties is incomplete. Effective recellularization will require the isolation and in vitro expansion of clinically relevant cell sources, either from primary or stem cell-derived populations, and techniques to effectively deliver these populations throughout the lung scaffold. Ultimately, only tightly controlled recapitulation of tissue development and repair in vitro will enable us to mature lung grafts to function before implantation. Although substantial progress has been made, we are only beginning to grasp the complexity of this exciting new technology.